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Abstract 
Traded volumes – from raw materials to final consumer goods through intermediary products – are projected to continue growing 
in the foreseeable future: sheer domestic EU and global competition will impose challenging requirements to providing 
innovative supply-chain and logistics solutions, including not only smart business models but also smart and foresighted 
infrastructural planning and management capacities.  
Public planning and funding face critical limitations, such as: (i) not duly accounting for the induced pressures on inland 
transportation infrastructure allowing access from/to the port to/from interesting trade links/destinations; (ii) not duly accounting 
for indirect costs and benefits resulting from either new infrastructural developments or re-deployment of existing infrastructures, 
and (iii) not duly accounting for the impacts of ports on the cities in which they are localised. 
Fragmented projections and impact assessments lead to sub-optimal economic performance of multi-modal terminals, the 
transportation network and the area they impact on increasing the risk of depleting initial investments or requiring on-
-going/permanent – public support, including to overcome local negative impacts. 
This article has two main purposes. On the one hand, it strives to identify shortcomings that hinder the achievement of expected 
benefits on urban and regional growth linked to port activity expansion. It is not based on a comprehensive analysis of case 
studies but on literature review and for that reason limiting factors mentioned in the article are not necessarily suited to specific 
situations. On the other hand, the article proposes a reflection on the relevant analytical and policy intervention tools having the 
potential to tackle and – ideally – resolve shortcomings. It advocates that a wider use of such tools would enhance the efficiency 
of handling freight volumes through ports and onto surface transport corridors maximizing positive spillover effects while 
minimizing nuisances and drawbacks for the urban and regional areas concerned.  
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Congestion reduction in and around port areas and enhanced competitiveness are the expected results from balanced multimodal 
transport solutions. Many benefits are associated with efficient ports yet there tends to be a mismatch with gains spilling over to 
other regions and negative impacts borne locally. 
This area of research is expected to become all the more relevant in view of growing size of ships and therefore reduced number 
of ports/operators capable of handling those as well as higher induced pressure on – often already congested – inland 
transportation corridors. 
Conversely, development of the Motorways of the Sea and implementation of Short Sea Shipping foresee the increased use of 
medium and small ports to relieve the heavy burden on land transport, but this implies revised shipping patterns as well as 
overcoming fragmentation in transport infrastructure planning. 
© 2016The Authors. Published by Elsevier B.V.. 
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1. Introduction 
This article has two main purposes. On the one hand, it strives to identify shortcomings that hinder the 
achievement of expected benefits on urban and regional growth linked to port activity expansion. It is not based on 
a comprehensive analysis of case studies but on literature review and for that reason limiting factors mentioned in 
the article are not necessarily suited to specific situations. On the other hand, the article proposes a reflection on the 
relevant analytical and policy intervention tools having the potential to tackle and – ideally – resolve shortcomings. 
It advocates that a wider use of such tools would enhance the efficiency of handling freight volumes through ports 
and onto surface transport corridors maximizing positive spillover effects while minimizing nuisances and 
drawbacks for the urban and regional areas concerned. 
1.1. Context 
The EU is highly dependent on seaports for trade with the rest of the world and within its internal market. There 
is an extensive literature focusing on the economic weight of maritime activities in ports and port cities, including 
the relevance of an interconnected network between the maritime transportation mode and hinterland surface 
transport connections. Less attention has been dedicated to investigate how to enhance the economic performance of 
multi-modal terminals through cross-sectoral decision making on investments in infrastructural projects. 
74% of goods imported from and exported to the rest of the world and 37% of the intra-EU trade transit through 
seaports. Ports guarantee also territorial continuity of the EU by servicing regional and local maritime traffic to link 
peripheral and island areas. Ports are nodes from where the multimodal logistic flows of the trans-European network 
can be organised, using short-sea shipping (SSS), rail and inland waterways links to minimize road congestion and 
energy consumption (EC, 2013). 
 
Fig. 1. Gross weight handled in EU ports, EU-28, 2004–13 (source: Eurostat, 2015). 
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
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Fig. 2. Growth of demand and supply in container shipping, 2000–2013 (annual growth rates) (source: UNCTAD, 2103). 
1.1.1. Growing ships, less ports, more congestion on corridors 
The last 10 years have seen two important trends, which represent two sides of the same coin. On the one hand, 
ships are becoming bigger, and on the other hand the number of companies in most markets is diminishing. 
 
Fig. 3. Trends in container-ship fleet deployment (Index =100 for 2004, data for mid-2004 – mid-2013) (source: UNCTAD, 2013). 
Container ships carry an estimated 52 per cent of global seaborne trade in terms of value (World Shipping 
Council, 2013). Their share of the world fleet has grown almost eightfold since 1980, as goods are increasingly 
containerized for international transport. Apart from manufactured goods, more and more commodities (such as 
coffee) as well as refrigerated cargo (fruit, meat, fish) are today largely transported in standardized sea containers. 
Most new container ships today are gearless (Fig. 4), that is, they are no longer equipped with their own container 
handling cranes, but depend on the seaports to provide specialized handling equipment. This trend goes hand-in-
hand with the delivery of larger vessels, as these are less often equipped with their own cargo-handling equipment. 
This poses a challenge for smaller ports, which may not have enough volume to justify investment in specialized 
and costly ship-to-shore cranes in their container terminals. Gearless container ships are on average more than twice 
the size than geared vessels, and the average size of both types of ships has gone up by almost 80 per cent since 
2005. 
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Fig. 4. Container ship deliveries (source: UNCTAD, 2013). 
The European companies, including the three world largest carriers, gather a combined market share of 
49 percent. The largest container ship operators in 2013 continued to be Maersk Line (Denmark), MSC 
(Switzerland) and CMA CGM (France). Together, these three European companies operate one third of the global 
container carrying capacity (Fig. 5). deploying the largest ships and cooperating through slot-sharing arrangements, 
which allows them to achieve important economies of scale. It is also worth noting here that about half of the ships 
operated by the shipping lines are chartered-in, that is, the owners do not operate their container ships. 
 
Fig. 5. The 20 leading liner companies, 1 January 2013. Number of ships and total shipboard capacity deployed, in TEUs) (source: UNCTAD, 
2013). 
1.1.2. Split between traffic flows choices and infrastructure investment 
The growing significance of port economies over the past twenty years can be directly linked to the larger 
process of globalization and the dispersion of production, or the increasing distance between the point of production 
and the point of consumption. As the geographic space between interdependent activities in a commodity chain 
increases, transportation and logistics take on an increasingly vital role in the circulation and distribution of 
commodities: not only operationally, but also financially, as there is continuous pressure to keep logistics and 
supply-chain costs as low as possible so that the comparative advantage gained from low production costs is not lost 
in the transportation and distribution process. For the port economy the primary focus is on ‘container logistics’ 
which involves the intermodal movement of containerized finished and semi-finished goods. 
In this context, ports, and the urban areas and regions in proximity, serve as the spatial nodes through which 
global commodity/production chains flow via intermodal transportation to markets. Robust impact assessment 
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should strive to maximize positive economic returns on areas surrounding ports, while minimizing negative 
externalities. 
Therefore, the analysis of the port economy as an engine of urban economic development may pose a different 
set of issues, challenges, and strategies than do other forms of development. 
 
Fig. 6. Global container trade, 1996–2013 (Millions of TEUs and percentage annual change) (source: UNCTAD, 2013). 
2. Considerations 
Supply-side oriented policies designed to attract, facilitate, and subsidize capital investment emphasize the 
importance of large-scale urban development projects privileging public financed development projects driven by 
private–public partnerships 
Urban and regional port development strategies involve coupling the ‘fixity’ of infrastructure with the ‘mobility’ 
of intermodal logistics, as the latter requires the former – a necessary yet not sufficient condition. Unlike other types 
of urban developments aimed at local production or consumption, this particular segment of the logistics industry is 
creating a gateway for the entry and mobility of freight and the further flow and distribution to final and potentially 
distant destinations.  
This aspect of modern containerized shipping and intermodal transportation has led to the phenomenon that 
container terminals entail a geographic concentration of costs but a wide dispersion of benefits. The concentrated 
costs borne by the urban area include the construction of infrastructure, suboptimal land-use patterns, and traffic 
congestion, pollution, and noise. The dispersed benefits include the income, employment, and revenue derived from 
warehouses, distribution centres, and wholesale and retail trade. This challenges stakeholders in the public and 
private sector alike championing port economy as a local engine of economic growth and prosperity. The different 
logic underlining infrastructure investment decisions and actual economic growth generated by decisions on traffic 
flows put at stake economic return on investments and potential benefits for the port-city community. 
The transit supply chain appears frequently as a fragmented sequence of a series of disconnected steps. This is 
because it operates over long distances, and it is relatively complex comprising actors (traders, transport companies, 
customs brokers, freight forwarders, banks, insurance companies, customs and other government agencies) with 
diverse and sometimes conflicting interests.  
Supply chains need predictable events so that they can be organized efficiently. Yet reliability may not have the 
same value or relevance for different parties intervening along the transit chain. For providers of transport and trade 
support services operating along a transit route, predictability may mean foreseeable volumes of freight allowing for 
investment and business development. For transport planners, infrastructure service providers and terminal 
operators, predictability may mean ensuring the best use of infrastructures and equipment and correctly size their 
development. For traders, predictability means transit times, and a safe and reliable logistics chain where the goods 
are in the hands of qualified operators and reach their destination in good condition.  
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Together with cost effectiveness and speed, reliability constitutes a primary objective. As mentioned before, 
while the multiplicity of actors in the chain and their vested and sometimes conflicting interests remain a main cause 
of uncertainty, there are ways of overcome individual interests and reach collective benefits through an optimized 
system. In 2003, UNCTAD developed a supply chain management approach applied to transit transport services 
which, emulating assembly lines in manufacturing industry sectors, allowed for cluster development and transit 
corridors stakeholders’ cooperation to improve transit operations. This is mainly due to a lack of exchange of 
information between users and providers regarding their respective needs and goals, which in turn results from 
a lack of trust among the players. Such malfunctioning results into unnecessary delays, high costs and efficiency 
losses. 
2.1. Current situation 
The high volume of containerized imports transported into European ports produces serious congestion problems 
for shippers and carriers. Questions are asked as to whether the main port destinations can continue to effectively 
and efficiently absorb the projected increases in traffic. Therefore, the shipping industry may be looking for 
additional and alternative ports through which to move their cargo. Also, a factor of growing importance in 
exasperating the “natural” selection among ports is their accessibility by the largest container vessels (e.g. ‘post-
-Panamax’). Together, these developments can be interpreted as opportunities to capture additional containerized 
cargo justifying the public and private investments (i) in new and expanded port infrastructure and (ii) in fostering 
SSS through a network of well-connected small-medium ports. 
A growing and competitive port economy requires investment decisions that are ultimately “speculative” because 
there is no guarantee that ‘if you build it, they will come’ (Jaffee, 2015). 
In fact the expected economic benefits resulting from large infrastructure investments in port areas and the 
intermodal connections required to make it efficient are determined by forces largely outside the control of those 
investing in the infrastructure. Greater volumes of containerized cargo need to be moved with larger vessels at 
minimum cost. Yet, multinational shippers and carriers may or may not choose to include a particular port in their 
port rotations based on a set of criteria going beyond the sole provision of infrastructure. Return on public 
investment and spill-over effects on local communities associated with it is very far from being granted. 
2.2. Suggested alternative approach 
For the reasons outlined above, estimating the costs and benefits of such projects becomes a strategic and 
political process. Diverging decision-making logics can give rise to serious distortions in how costs and benefits are 
calculated and communicated. Common practices in the assessment of public works projects costs are routinely and 
systematically underestimated and benefits overestimated. (European Court of Auditors report, 2012). 
Flyvbjerg (2005) has developed the following equation that has been used to achieve megaproject approval:  
PROJECT APPROVAL = 
(underestimated costs) + (overestimated revenues) 
+ (undervalued environmental impacts) + (overvalued economic development effects). 
As it pertains specifically to maritime ports, the issue is the accuracy of port economic impact studies. Those who 
have studied the changing relationship between the port and the city, as a result of containerization and intermodal 
transport, conclude that “it is easy to exaggerate the existing and potential role of ports in regional economic 
development” (Gripaios and Gripaios, 1995).  
Infrastructure is the necessary condition for efficient cargo handling operations and adequate infrastructure is 
needed to avoid congestion, foster trade development as well as securing deep-sea container connectivity for 
economies heavily dependent on international trade. The UNCTAD 2003 methodology shows that development 
projects have until recently refrained from the “corridor” concept, without consideration given to hinterland 
connections. 
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The development and expansion of container ports needs to be supported by good hinterland transportation and 
adequate provisions must be made for rail or road capacity if the container terminal has to function and add value. It 
is only through terminal and hinterland coordination that some of the negative externalities associated with large 
container ports can be managed. Terminal managers, public authorities and logistics service providers need therefore 
to embed the sustainability of the container hinterland process in the terminal expansion and development plans.  
Depending on specific contexts the intensity and complexity of landside activities vary considerably. Key 
parameters are: the size of the terminal, the type of transportation infrastructure available in the region and the 
operations technologies used in the terminal.  
In order to resolve the complexities associated with terminal gate management and to reduce congestion in the 
proximity of the port, dry ports1 can be instrumental in relocating inland part of the loading and unloading 
operations in order to exploit economies of scale and reducing external costs (Marzano et al. 2010). 
3. Discussion 
Of the various factors influencing the competitiveness of a port, the quality of transport infrastructure across its 
hinterland is one of the most critical. There are examples of new port developments under-performing because of 
a lack of investment in supporting transport infrastructure. This is hardly surprising as good hinterland connectivity 
is one of the criteria that shipping lines, shippers and logistics service providers take into accounting in deciding on 
their choice of port. 
Connectivity can be measured in several ways, such as (i) density of inland transport networks; (ii) accessibility 
to key industrial and logistical centres – measured by transit time and transport costs; (iii) range of modal options 
(“synchromodality”) available to carriers; (iv) capacity of the main corridors; (v) reliability of deliveries across the 
hinterland.  
These aspects of connectivity are clearly inter-related. Inadequate capacity, for example, causes congestion which 
in turn impairs reliability. This inter-relationship between capacity, congestion and reliability is fundamental to the 
planning of hinterland transport networks: the increased size of container vessels causes inland flows to peak and 
create bottlenecks at weak links on hinterland networks. This is consolidating container flows on key corridors, 
which often lack the capacity to cope. The combined effect is that whereas increased vessel sizes reduce costs of 
transported cargo, the share of total costs attributable to hinterland transport increases. 
3.1. Policy/regulatory instruments 
Port development is seen as a catalyst to stimulate economic activity and create employment. Virtually every 
government, national, regional or local authority, as well as the ports themselves, have a port development plan with 
the aim of increasing the wealth of its citizens through the provision of some service. These plans may be driven in 
response to customer needs, as part of a regional integration plan, or simply national aspirations aimed at capturing 
passing trade. 
Until the recent past, focus was given to helping ports identify efficiency indicators to measure and record. The 
next logical step would be for countries to share their data to identify lessons learned and good practices.  
The considerable amount of data collected by ports includes not just information on the cargo but also upon the 
assets, equipment usage/performance and maintenance. This data is used by the port managers to monitor 
performance and plan for future needs. However, ports tend to assess their performance on an inward-looking past-
oriented perspective: they judge themselves today on how well they did yesterday, not considering how their 
competitors are performing.  
 
 
 
1 The definition of dry ports is rather ambiguous and has been used to indicate any sort of transmodal facility from simple inland container 
deposits to advanced intermodal distribution and logistics parks. 
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Also ports are not the only holders of data on their activities. Port customers are also collecting data on port 
performance and they may decide to change their ports of call on the basis of data and considerations that are 
unknown to the port authority.  
A way forward for ports would be to publish their own data and not rely on customer assessment of their 
performance. When multiple private operators and public agencies need to cooperate, coordination does not come 
about spontaneously, but requires specific policy action. The challenge for policymakers would be to convince their 
ports to voluntarily share data, which would also allow to better account for competition between ports. Official 
reporting systems could be devised, but this does not guarantee that efforts will be reciprocated. The publication of 
raw data would provide ports with an opportunity to undertake their own analysis, reinforced by public available 
evidence, and avoid having to accept assessments forced upon them. 
Volume and time are the two minimum parameters to measure performance. Data and information collection, 
openness, dissemination would therefore be the building block on which multi-criteria analysis can be “plugged in” 
for participatory and economically sound decision-making. They would equally prove instrumental in resetting the 
balance of cost/benefit estimation (see 2.2 above). 
In Europe, policy has aimed at separating infrastructure management from passenger and freight operation. The 
reform of the European railway system has favoured the development of dedicated railway companies especially in 
the vicinity of larger ports. The number of container shuttle services has been rising and is expected to increase in 
response to environmental and economic pressures. Also, Short-Sea Shipping and the Motorways of the Sea have so 
far played a minor role – and their economic efficiency not assessed thoroughly – as alternatives to road and rail 
links. These observations reinforce the argument made above for policy to foster information disclosure and data 
exchange as a suitable means to enhance not only transparency and accountability of operations but also operations’ 
efficiency as well as broader opportunities for a participatory decision-making process. As coordination in 
hinterland railways does not come about spontaneously, specific policy action is in fact required.  
Conversely, it is important to signal that political pressure can interfere with development processes, in some 
cases hindering the establishment of a dry port, where the initiative and the responsibility has been that of local 
authorities although most often in partnership with private operators. Dry ports are typically marketed as bearing 
considerable advantages in terms of their ability to reconfigure inland transport networks improving supply chain 
performance, boosting local competitiveness and reducing negative externalities: yet, political pressure may foster 
the development of infrastructures where the business case is simply not there.  
From a more administrative and organisational perspective expansion/upgrading of existing port-hinterland 
infrastructure and intermodal connections as well as newly developed projects need to have a clear ownership 
structure and transparent organisation. Not only, decision-making needs to be based on a decision-making process 
which is as transparent as possible, based on the sharing of robust data and information. This process can not be 
expected to come about spontaneously yet this ensures long-term credibility and reduces risk exposure to the users, 
intended as economic stakeholders but also citizens. Such transparency and openness conditions can be stipulated in 
public-private partnership agreement. The revision of public procurement rules at European level has been done by 
the European Commission and it aims at facilitating a more efficient decision-making process by public 
administrations, broadening the cost/benefit parameters, thus fostering also the procurement of innovative 
solutions2. A clearer positioning is required on the need to assess economic returns at large (not limited to 
transport/logistics), the expectations of the local authorities, the pricing and leasing policies allowed, contract 
characteristics and risk sharing agreements. 
3.2. Limitations 
The purpose of this paper is that of identifying shortcomings that hinder the achievement of announced benefits 
on urban and regional growth linked to port activity expansion. It also initiates a reflection on the policy 
interventions addressing identified shortcomings. At the same time, as anticipated in the introductory section, it is 
 
 
2 http://ec.europa.eu/growth/single-market/public-procurement/index_en.htm. 
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not based on the analysis and the comparison of concrete case studies. For that reason, specific situations may not be 
well reflected in the considerations and the discussion contained in this article.  
On the one hand, it strives to identify shortcomings that hinder the achievement of expected benefits on urban 
and regional growth linked to port activity expansion. It is not based on a comprehensive analysis of case studies but 
on literature review and for that reason limiting factors mentioned in the article are not necessarily suited to specific 
situations. On the other hand, the article proposes a reflection on the relevant analytical and policy intervention tools 
having the potential to tackle and – ideally – resolve shortcomings. It advocates that a wider use of such tools would 
enhance the efficiency of handling freight volumes through ports and onto surface transport corridors maximizing 
positive spillover effects while minimizing nuisances and drawbacks for the urban and regional areas concerned. 
3.3. Research needs 
The analytical and policy intervention tools identified and discussed in this paper do provide indications for 
further research, namely the opportunity to compare the experience of existing cases where such an approach has 
been undertaken.  
Research needs would go in the direction of assessing the feasibility of transferring good practices to other 
concrete cases as well as to extrapolate lessons learned into a more general analytical and intervention framework 
which could form a coherent set of guidelines supporting policy makers in their decision process as well as 
a reference ex-ante assessment framework for funding bodies. 
 
4. Conclusions 
 
The article identifies some major trends which are currently at play and that put at stake the suitability of 
decision-making patterns and processes with respect to the funding and the expected returns of port and hinterland 
transport infrastructure projects. To summarise, such trends include the following:  
x The structural shifts experienced by global production and consumption patterns carry with them increasing 
distances and disconnection between the points of production and the final destinations of goods, emphasising the 
role of ports and port cities as gateways and terminals accompanied by the increasing containerization of traffic; 
x The growing number of container megaships on the one hand reduces the number of ports suitable to operations 
but at the same time opens up new freight transport opportunities for small and medium size ports, as dispatchers 
through short-sea shipping solutions; 
x Economic operators experience growing pressure on optimising their performances as a result of rising energy 
costs and environmental concerns; 
x The pressure for quicker, safer, higher return on investments is interpreted and acted upon differently by different 
economic actors involved, which are characterised by different – sometimes conflicting – interests. Such 
divergences put at risk the efficient allocation of economic and financial resources while at the same time they 
put at stake the opportunity for alternative uses of fixed environmental assets; 
x The ever-growing easiness of data collection and transfer provides opportunities for building much higher levels 
of transparency and participation in decision-making than it has been the case until today as well as for building 
flexibility of opportunities within a well-defined reference framework, which is needed to give certainty to 
investors. Operating with long-term contracts and longstanding partnerships allow long-standing cooperation 
with stakeholders and enable investments in transport equipment and supply chain management technologies. 
The flexibility and speed of intervention brought about by new developments of ICT solutions, including 
automation and the internet of things, paves the way to the possibility of designing the transport system in 
cooperation with all stakeholders, by establishing and maintaining “organic” relationships with all stakeholders. 
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